Life insurance has become an increasingly important part of the financial sector over the past 40 years, providing a range of financial services for consumers and becoming a major source of investment in the capital market. But what drives the large variation in life insurance consumption across countries remains unclear. Using a panel with data aggregated at different frequencies for 68 economies in 1961-2000, this article finds that economic indicators-such as inflation, income per capita, and banking sector development-and religious and institutional indicators are the most robust predictors of the use of life insurance. Education, life expectancy, the young dependency ratio, and the size of the social security system appear to have no robust association with life insurance consumption. The results highlight the importance of price stability and banking sector development in fully realizing the savings and investment functions of life insurance in an economy.
Life insurance companies play an increasingly important role in the financial sector. In 1980-85 the total assets of life insurance companies accounted for only 11 percent of gross domestic product (gdp) for a sample of 13 countries for which data are available, but in 1995-97 they accounted for 28 percent of gdp in the same countries. This greater importance is also reflected in the business volume of life insurers. While life insurance penetration-the ratio of premium volume to gdp-was 1.2 percent in 1961-65 for a sample of 19 countries for which data are available, it reached 4.2 percent in 1996-2000 in these countries.
This increased importance of life insurance as a provider of financial services and of investment funds in capital markets is especially pronounced for developed economies, whereas life insurance consumption remains low in many developing economies. But even among developing countries there are striking differences. The penetration ratio in South Africa was 12.7 percent in 1996-2000, but it was less than 0.01 percent in the Syrian Arab Republic. The large varia-tion in the use of life insurance across countries raises questions about what causes this variation and thus what determines life insurance consumption.
Life insurance provides individuals and the economy with several important financial services. First, life insurance products encourage long-term saving and the reinvestment of substantial sums in public and private sector projects. By leveraging their role as financial intermediaries, life insurers have become a key source of long-term finance, encouraging the development of capital markets (Catalan and others 2000; Impavido and Musalem 2000) . 1 Indeed, several studies have found evidence that the development of the insurance sector is related to economic growth (Ward and Zurbruegg 2000; Webb 2000; Soo 1996) . Second, in the face of growing urbanization, population mobility, and formalization of economic relationships between individuals, families, and communities, life insurance has taken on increasing importance as a way for individuals and families to manage income risk.
The importance of life insurance for economic and financial development directs us to investigate which economic, demographic, and institutional factors give rise to a vibrant life insurance market. Several studies have identified a core set of socioeconomic determinants as good predictors of life insurance consumption. But the relatively limited data samples and the different measures of consumption used in these studies have limited their scope and made it difficult to generalize from their conclusions.
In this article we improve on the existing literature in several ways. First, we use a new data set that significantly extends the coverage of economies and periods. Previous cross-sectional and panel studies have been limited in depth or in breadth. 2 The new data set spans 68 economies over the period 1961-2000 and includes aggregate data at different frequencies.
Second, panel analysis allows us to exploit both cross-country and time-series variation in life insurance consumption and its potential determinants. We can thus better assess what has driven the rapid increase in life insurance consumption over the past four decades. At the same time cross-sectional analysis allows us to analyze the effect of time-invariant determinants and control for biases induced by reverse causation and simultaneity.
Third, by using several alternative measures of life insurance consumption, we provide additional depth and robustness to the results. Life insurance premiums and life insurance in force-the outstanding face amounts plus dividend additions of life insurance policies-measure different aspects of life insurance consumption.
Finally, we introduce a new measure for exploring the role of life insurance in the economy-its relative weight in individual savings portfolios. This indicator 1. For more on the economic and social importance of life insurance, especially in developing countries, see unctad (1982), one of the first studies in this area.
2. Browne and Kim (1993) use data for 45 countries for 1987, and Outreville (1996) data for 48 countries for 1986. Truett and Truett (1990) produce estimates for two countries, Mexico and the United States, for 1960-82, and Beenstock and others (1986) estimates for 10 oecd countries for 1970-81. measures the weight of life insurance premiums in the private savings in an economy.
The results are expected to help policymakers understand what drives the supply of and demand for life insurance. They may also help design strategies for developing nascent life insurance markets and extending their benefits to more countries.
I. Measuring Life Insurance Consumption across Countries
Life insurance policies are financial products that offer two main services: income replacement for premature death and a long-term savings instrument. There are a multitude of types of policies, each offering the consumer different coverage options and investment choices, but they can be broken down into two general categories: those offering mortality coverage only and those combining mortality coverage with a savings component. Policies in the first category are generally referred to in the United States and many other countries as term policies. Those in the second category are known as whole life, universal life, variable life, endowment, and by a variety of other names. Policies in the second category typically earn interest, which is returned to the consumer through policy dividends, cash values on termination of the policy, or endowment sums on maturation of the policy. These policies incorporate varying amounts of mortality coverage while generally offering a substantial savings component.
In addition to these two categories, life insurers also sell annuity policies. Annuities are contractual arrangements whereby in return for a lump sum or periodic payments until annuitization, the insurer promises to make periodic payments to the insured, often until his or her death. Insurers providing annuities thus undertake risks associated with longevity of the insured.
Because the different measures of life insurance consumption used in our empirical analysis aggregate both categories of life insurance policies as well as annuity policies, we cannot distinguish between the demand for and supply of mortality risk coverage, longevity risk coverage, and savings through life insurance. This aggregation in the data produces a bias against finding significant relationships (see Browne and Kim 1993 , note 1). Significant relationships between the variables hypothesized to affect insurance consumption and the amount consumed are therefore likely to signal added robustness in the results.
Life insurance penetration, defined as the ratio of premium volume to gdp, measures insurance activity relative to the size of the economy. Because it is the product of quantity and price, it is not a perfect measure of consumption. A larger premium volume might reflect a larger quantity, a higher price, or a difference in the mix of mortality risk, savings, and annuity elements purchased. Lack of competition and costly regulation might increase the amount spent on insurance by raising its price, without implying higher insurance consumption.
Life insurance density, our second indicator of life insurance consumption, is defined as premiums per capita. This measure shows how much each inhabitant 54 the world bank economic review, vol. 17, no. 1 of a country spends on insurance on average, expressed in constant dollars. 3 Although both life insurance penetration and life insurance density use gross premiums, important differences remain between the two measures: life insurance penetration measures life insurance consumption relative to the size of the economy, whereas life insurance density compares life insurance consumption across countries without adjusting for income. Consumers who purchase life insurance policies to insure their dependents against mortality risk will potentially buy more coverage and thus a higher face value in richer countries, because the death benefit has to replace a larger income. We therefore expect life insurance density to be more income elastic than life insurance penetration.
Because life insurance policies are just as much a savings product as they are an insurance product, we can relate the total premiums to private savings rather than income. This implies a portfolio rather than an income approach, treating life insurance policies as one of several assets from which investors can choose. We therefore construct the measure life insurance in private savings, equal to total premiums divided by private savings, to indicate the share of private savings that the inhabitants of a country invest in life insurance policies. 4 Because of data limitations, this indicator is available only for 1970-95.
Our last measure of life insurance consumption is life insurance in force to GDP, equal to the sum of the face amounts plus dividend additions of life insurance policies outstanding as a share of gdp. It is a measure of mortality risk underwritten plus savings accumulated. Life insurance in force thus includes both the cash value of policies, associated with the savings component of life insurance policies, and the net amount of risk faced by life insurers. Unlike the other three indicators, life insurance in force to gdp does not include price and so measures only quantity. As a result of data limitations, this indicator is available only for 1961-94.
The mortality risk, savings, and annuity components have different weights in the premium and stock measures. For a given structure of the insurance mar-3. We also calculate an alternative measure of life insurance density using international real dollars. Specifically, rather than applying exchange rates, the local currency premiums are multiplied by the purchasing power parity (ppp) conversion factor, defined as the number of units of a country's currency required to buy the same amount of goods and services in the domestic market as one U.S. dollar would buy in the United States. Using ppp conversion factors is preferable to using exchange rates, because exchange rates are distorted by differences in exchange rate regimes. Moreover, ppp conversion factors take into account the fact that the price of nontraded goods relative to traded goods increases with the income level of an economy. Because the death benefit of life insurance policies has to cover the typical household spending on both traded and nontraded goods, using exchange rates biases the insurance density of developing economies downward. But because data on the ppp conversion factor are available only for 1975-2000, the insurance densities in international real dollars are constrained to this period. All the regressions were run using this alternative indicator of life insurance density without significant differences, so we report only results with the general measure available over a longer period.
4. According to the United Nations System of National Accounts, life insurance premiums that imply claims of policyholders on insurance companies' technical reserves are treated as savings, whereas insurers' costs and profits are part of consumption. See United Nations Statistics Division (1993).
5. For an excellent overview of the potential determinants of the demand for and supply of life insurance products, see Skipper and Black (2000, chap. 3). ket, the mortality risk component, as measured by the net amount of risk, has a stronger weight in life insurance in force to gdp than in the other three measures. In most (but not all) countries life insurance in force does not include annuities (see Browne and Kim 1993) .
Life insurance consumption varies widely across economies. While Syrians spent less than US$1 a year on life insurance services in 1996-2000, Japanese spent more than US$3200. Ecuadorians invested less than 1 percent of their total savings in life insurance policies in 1991-95, and British citizens invested more than 40 percent in 1986-90. Similarly, life insurance in force was less than 0.1 percent of gdp for Greece in 1976-80, but it reached nearly 400 percent of gdp for Japan in 1991-95. There are large correlations between all three measures of life insurance consumption that are significant at the 1 percent level (tables 1 and 2).
II. Determinants of Life Insurance Consumption
In this section we describe the theoretical underpinnings of our empirical tests and different factors hypothesized to drive the demand for and supply of life insurance policies. 5 Theoretical Underpinnings Yaari (1965) and Hakansson (1969) were the first to develop a theoretical framework to explain the demand for life insurance. In this framework the demand for life insurance is attributed to a person's desire to bequeath funds to dependents and provide income for retirement. The consumer maximizes lifetime utility subject to a vector of interest rates and a vector of prices, including insurance premium rates. This framework posits that the demand for life insurance is a function of wealth, expected income over a person's lifetime, interest rates, the cost of life insurance policies (administrative costs), and the assumed subjective discount rate for current over future consumption. Lewis (1989) extends this framework by explicitly incorporating the preferences of the dependents and beneficiaries into the model. Specifically, he derives the demand for life insurance as a maximization problem of the beneficiaries, the spouse, and the offspring of the policyholder. Deriving utility maximization by the spouse and offspring separately and assuming no bequest by the policyholder and an isoelastic utility function, Lewis shows that total life insurance demand can be written as
where l is the policy loading factor (the ratio of the cost of the insurance to its actuarial value), p the probability of the primary wage earner's death, F the face value of all life insurance written on the primary wage earner's life, d a measure of the beneficiaries' relative risk aversion, TC the present value of consumption of each offspring until he or she leaves the household and of the spouse over his or her predicted remaining life span, and W the household's net wealth. Demand for life insurance increases with the probability of the primary wage earner's death, the present value of the beneficiaries' consumption, and the degree of risk aversion. It decreases with the policy loading factor and the household's wealth. But life insurance consumption is not driven only by consumer demand. Important supply-side factors affect the availability and price of life insurance. Insurance companies need human and information resources to effectively measure the pricing and reserve requirements for products as well as adequate investment opportunities in financial markets. Adequate protection of property rights and effective enforcement of contracts also facilitate the investment function of life insurers. These supply factors are expected to affect the costs of life insurance products and might therefore be represented by the policy loading factor in the Lewis model.
Attempts have been made to model the relationship between the supply of and demand for life insurance separately, but data limitations have restricted empirical testing of the models (see Beenstock and others 1986) . The available data do not allow us to distinguish between supply and demand. Moreover, premium data do not allow us to observe the actual amount of insurance coverage purchased, as they are a combined measure of price and coverage. Unless the price is constant across countries, which is unlikely, assuming that the premium is equivalent to the amount of coverage would introduce a source of noise in our estimations. But using the variable often employed to proxy price (premiums over life insurance in force) requires a troublesome assumption-that the mix of policies remains constant across countries and over time. 6 Price is undoubtedly an important determinant of the consumption of life insurance, however, and leaving it out may subject the empirical testing to omitted variable bias. We address this problem in two ways. First, we assume that the price is a function of several supply-side factors. Varying levels of urbanization, monetary stability, institutional development, political stability, and banking sector development all affect insurers' ability to provide cost-effective insurance. Second, we use panel estimation techniques that eliminate biases due to omitted variables, such as the price variable in our model.
In the following sections we describe variables that may be linked to the demand function described by Lewis (1989) as well as several supply factors that might proxy for the policy loading factor. While the Lewis model focuses on the mortality risk component of life insurance policies, we link the different determinants to the savings and annuity components of life insurance policies as well. The portfolio approach underlying life insurance in private savings adds another dimension to the discussion.
Demographic Determinants
A higher young dependency ratio (the ratio of young dependents to the workingage population) is assumed to increase the demand for mortality coverage and decrease the demand for savings through life insurance and annuities (table 3; see table A-1 for the construction and sources of the variables). A larger share of dependents in the population means a higher total present value of consumption of the beneficiaries of those insured-and therefore a higher demand for life insurance that provides dependents with payments in the event of the pre-6. Browne and Kim (1993) use such a price variable, but they note the bias introduced by different compositions of the overall insurance portfolio across countries. mature death of the primary wage earner (this would result in a higher TC in equation 1). A high young dependency ratio also means that a large share of the population is too young to consider saving for retirement-and thus implies lower demand for savings through life insurance products. Beenstock and others (1986) , Browne and Kim (1993) , and Truett and Truett (1990) find that the young dependency ratio is positively correlated with life insurance penetration. Given the opposite effects of the young dependency ratio on the mortality and savings components of life insurance, however, we predict that a higher young dependency ratio is ambiguously correlated with life insurance.
A higher old dependency ratio (the ratio of old dependents to the workingage population) is assumed to increase the demand for the savings and annuity components and decrease the demand for the mortality risk component of life insurance. We conjecture that in countries in which a larger share of the population is retired, savings through life insurance policies and protection against outliving one's retirement income gain importance, whereas insurance against the risk of the primary wage earner's death loses importance. The overall effect of the old dependency ratio is therefore predicted to be ambiguous. Societies with a longer life expectancy should have lower mortality coverage costs, lower perceived need for mortality coverage, but higher savings through life insurance vehicles and more demand for annuities (a longer life expectancy would be reflected by a lower p in equation 1). This would imply an ambiguous correlation with the demand for life insurance products (compare Beenstock and others 1986) . Earlier studies have found life expectancy to be positively correlated with life insurance penetration (Beenstock and others 1986; Outreville 1996) . We expect that a higher level of education in a population will be positively correlated with the demand for any type of life insurance product. A higher level of education may increase people's ability to understand the benefits of risk management and long-term savings-and therefore increase their risk aversion (this would be reflected by a lower d in equation 1). 7 Education may also increase the demand for pure death protection by lengthening the period of dependency as well as by increasing the human capital of-and so the value to be protected in-the primary wage earner (this would be reflected by a higher TC in equation 1). But a positive relationship between education and life insurance might also indicate that better access to long-term savings and insurance instruments encourages access to higher education. 8 Truett and Truett (1990) and Browne and Kim (1993) find a positive relationship between life insurance consumption and the level of education. To measure the education level, we use the average years of schooling in the population over age 25 and the gross secondary enrollment ratio.
The religious inclination of a population may affect its risk aversion and its attitude toward the institutional arrangements of insurance (this would be reflected by cross-country variation in d in equation 1). Religious opposition to life insurance, though stronger in European countries before the 19th century, persists in several Islamic countries today (see Zelizer 1979 for a discussion of the role of religion in creating cultural opposition to life insurance). Followers of Islam have traditionally disapproved of life insurance because it is considered a hedge against the will of Allah. 9 Unsurprisingly, Browne and Kim (1993) and Meng (1994) find a dummy variable for Islamic countries to be negatively correlated with demand for life insurance. Here we use a broader measure of religious inclination by including Protestantism, Catholicism, and a composite of other religions, defined as the ratio of the adherents of a religion to the entire population. While we expect the share of the population that is Muslim to be 7. However, as pointed out by Browne and others (2000) , citing unpublished work by François Outreville and George Szpiro, risk aversion might also be negatively correlated with education.
8. We are grateful to one of the referees for pointing this out. A similar debate on the role of education has taken place in the empirical growth literature; see Bils and Klenow (2000) .
9. The advent of takaful insurance-approved by Islamic scholars and licensed and marketed in countries with Muslim populations-in the past decade, however, has increased the acceptance of life insurance in some Islamic populations. For further information see www.insurance.com.my/zone_takaful/ introduction.htm. negatively related to demand for life insurance, we do not have prior expectations about the signs on the other religion variables.
Economies with greater urbanization (a larger share of urban population in the total) are expected to have higher life insurance consumption. The concentration of consumers in a geographic area simplifies the distribution of life insurance products because it reduces the costs related to marketing, premium collection, underwriting, and claims handling. A larger share of urban population is also correlated with less reliance on informal insurance agreements and therefore may induce higher demand for formal insurance products.
Economic Determinants
Life insurance consumption should rise with income for several reasons. First, a person's consumption and human capital typically increase along with income, creating a greater demand for insurance (mortality coverage) to safeguard the income potential of the insured and the expected consumption of his or her dependents (this would be reflected by a higher TC in equation 1). Second, life insurance may be a luxury good, since increasing income may enable people to direct a larger share of their income to retirement and investment-related life insurance products. Finally, the overhead costs associated with administering and marketing insurance can make larger policies less expensive per dollar of insurance in force, lowering their price. Using both aggregate national accounts data and individual household data, several studies have shown that the use of life insurance is positively related to income (Campbell 1980; Lewis 1989; Beenstock and others 1986; Truett and Truett 1990; Browne and Kim 1993; Outreville 1996) . We use real gdp per capita as well as an indicator of permanent income, calculated as the predicted value from a regression of the log of each country's real gdp per capita on a time trend. Insurance against mortality risk and consumption and savings decisions are related to permanent income or income over the life cycle rather than current income.
Theory suggests an ambiguous relationship between life insurance and an economy's private savings rate. If private agents save a larger share of their income, they might or might not be willing to increase their savings in life insurance policies. We use the share of private savings in gross national disposable income.
We expect inflation and its volatility to have a negative relationship with life insurance consumption. Because life insurance savings products typically provide monetary benefits over the long term, monetary uncertainty has a substantial negative effect on the expected returns on these products. Inflation can also have a disruptive effect on the life insurance industry when interest rate cycles spur disintermediation. 10 These dynamics make inflation an additional encumbrance on the product pricing decisions of life insurers, possibly reducing sup-ply in times of high inflation (see Cargill and Troxel 1979 for a discussion of the possible effects of inflation on the life insurance market). In addition to testing for a relationship between life insurance consumption and the inflation rate and its standard deviation, we also test for a relationship with the real interest rate, defined as the difference between the nominal interest rate and inflation. Theory predicts a positive relationship: a higher real interest rate increases life insurers' investment returns and thus their profitability, in turn offering greater profitability of financial relative to real investments for potential purchasers of life insurance policies.
We expect banking sector development to be positively correlated with life insurance consumption. 11 Well-functioning banks may increase the confidence of consumers in other financial institutions, such as life insurers. They also provide life insurers with an efficient payment system. Efficient development of the entire financial system-as might be reflected in the absence of interest rate ceilings and other distortionary policies-is thought to help life insurers invest more efficiently. But a vibrant insurance sector might also foster the development of the banking sector, so a positive relationship between the two variables cannot necessarily be interpreted as evidence of causality. Outreville (1996) finds a significantly positive relationship between financial development and life insurance penetration. We use the total claims of deposit money banks on domestic nonfinancial sectors as a share of gdp as an indicator of banking sector development.
We expect the size of a country's social security system to be negatively correlated with the demand for life insurance products. Kim (1988) and Meng (1994) postulate that social security displaces private insurance. If greater retirement savings are being channeled through the government, or if the public sector provides substantial benefits to families of prematurely deceased wage earners, there should be less demand for life insurance products (this would be reflected in a higher W in equation 1). We use public expenditures on social security and welfare as a share of gdp as an indicator of the size of the social security system. The correlation of a country's income distribution (as measured by the Gini index) with life insurance consumption is expected to be ambiguous. Beenstock and others (1986) reason that wealthy population groups do not need insurance protection, whereas poorer groups have limited demand because of income constraints. (Both the possibility of declining risk aversion with greater wealth and the replacement of life insurance coverage with surplus assets in an individual's portfolio are expected to reduce the demand for life insurance among the wealthy.) A more equal income distribution with a larger middle class might therefore result in greater demand for life insurance. But although the middle class may have the greatest demand for life insurance savings products, there may be a minimum level of income at which these policies become affordable. Accordingly, in a poor country with a large middle class, fewer people may be able to purchase life insurance than in a poor country with a less equal distribution and a larger or wealthier upper class. The relationship between income distribution and life insurance consumption is thus ambiguous. Beenstock and others (1986) find a negative relationship between the Gini index and life insurance penetration.
We also test for a relationship between life insurance consumption and the human development index, as constructed by the United Nations Development Programme (undp). This index measures the relative achievements of a country in life expectancy, education (both literacy and gross enrollment), and income (gdp per capita), averaged over the three areas. Values are bounded between zero and one. Because we expect an ambiguous relationship between life expectancy and life insurance consumption, we do not necessarily expect a robust relationship between the human development index and our measures of life insurance consumption. Outreville (1996) finds no significant relationship between the human development index and life insurance consumption, and Outreville (1999) shows that the index is positively correlated with measures of financial development.
Institutional Determinants
A vibrant life insurance market depends to a large extent on the institutional framework and political stability of a country. If fraud is common in claims reporting, insurance becomes prohibitively costly for a large part of the population. An inability to appeal the breach of life insurance contracts by insurers reduces the value of such contracts to consumers and may deter them from committing large sums of money to these products. Lack of property protection and contract enforcement hampers life insurers' ability to invest efficiently and control the price of their products. Finally, lack of political stability shortens the economic horizon of both potential buyers and suppliers of life insurance products, dampening the development of a healthy life insurance market.
To measure these institutional and political factors, we use three different indicators. Rule of law measures the degree to which citizens of a country are able to use the legal system to mediate disputes and enforce contracts. The average number of revolutions and coups a year indicates the political stability of a country. Institutional development is an average of six indicators measuring voice and accountability, political stability, government effectiveness, regulatory quality, rule of law, and control of corruption. While data for rule of law are available for 1982-2000 and data for revolutions and coups for 1961-90, data for institutional development are available for only one point in time, 1998. We therefore use this indicator only in the cross-country estimations.
Descriptive Statistics and Correlations
As can be seen in table 1, there is a large variation in the economic and financial development of countries, their demographic structure, and their macroeconomic performance. Most of the explanatory variables are correlated with life insur-ance consumption at the 1 percent level, with the notable exception of the real interest rate and revolutions and coups (table 2, and appendix tables A-2 and A-3). But not all the correlations confirm the theoretical predictions. Countries with a smaller share of young population and a larger share of old population have higher life insurance consumption, as do those with a longer life expectancy. Life insurance consumption is also higher for countries in which governments spend more on transfers and other subsidies and in which income distribution is more equal.
Many of the potential determinants of life insurance consumption are highly correlated with one another. Richer countries have older populations, longer life expectancies, higher levels of schooling, lower inflation, and better developed banking systems. Countries with higher young dependency ratios have lower old dependency ratios, shorter life expectancies, and lower levels of education. The high correlations between the explanatory variables underscore the importance of performing multivariate regression analysis as well as the need to control for country-specific effects that might drive several or all of these explanatory variables.
III. Empirical Results
Because of the significant correlations between many of the possible determinants of life insurance consumption, we conduct multivariate regression analysis to assess which determinants robustly predict life insurance consumption even after we control for other potential effects. The baseline regression includes real gdp per capita, young and old dependency ratios, average years of schooling, life expectancy, the inflation rate, and banking sector development. 12 Subsequent regressions include a larger set of potential determinants of life insurance consumption.
Panel Analysis, 1961-2000
Our main results are based on an unbalanced panel of 68 economies, with data averaged over eight five-year periods (appendix table A-4). 13 Using a panel allows us to exploit both cross-country and time-series variation in the data and to control for differences across countries and over time not accounted for by any of the explanatory variables. 14 We therefore control for both fixed country-12. We include the dependent and several independent variables in logs so that the coefficients can be interpreted as elasticities.
13. The number of economies varies across the life insurance measures, and the samples do not overlap completely.
14. These explanatory variables can be variables that are not included in our estimation because they do not vary over time or other underlying country characteristics that are not captured in any of our variables. Among these omitted variables might be the regulation of the insurance sector, taxation, and the price variable, for which we use proxy variables (such as the supply determinants described in the section on theoretical underpinnings), but we do not have any direct measures. and time-specific effects in our regression and estimate the regression with either a fixed or random effects model. 15 We average data over five years because several of our explanatory variables are available only at a five-year frequency and others might be subject to short-term fluctuations related to the business cycle. 16 The results in table 4 show that the variation in life insurance penetration across countries can be explained by variation in income, the old dependency ratio, inflation, and banking sector development. These four variables show significant coefficients in our baseline regression and in most of our robustness tests. Schooling, life expectancy, and the young dependency ratio are not robust predictors of life insurance consumption.
The results of our baseline regression indicate that a 10 percent increase in real income per capita increases life insurance penetration by 5.7 percent, confirming that life insurance is a luxury good (column 1 of table 4). When we include the private savings rate and revolutions and coups, however, the coefficient on income turns insignificant, a result of the smaller sample when either of the two variables is included. 17 When we replace gdp per capita with permanent income, the results are confirmed (column 9 of table 4).
We find a positive relationship between the old dependency ratio and life insurance penetration. The size of the coefficient indicates that a 10 percent increase in the ratio of the old population to the working-age population increases life insurance penetration by 12 percent. This suggests that demand for savings and annuity products increases as the population ages.
Price stability is an important predictor of life insurance consumption. The coefficient on the inflation rate is significantly negative in all specifications. The effect of a stable macroeconomic environment is also large. If Brazil, which had one of the highest five-year average inflation rates in our sample, had achieved an average inflation rate in 1991-95 of 7 percent (the sample median) rather than the actual 212 percent, life insurance penetration might have been 0.87 percent of gdp rather than 0.29 percent. 18 Replacing the inflation rate with the expected inflation rate-the average of the inflation rate in the current and fol-15. We test for the appropriateness of the fixed-or random-effects model with the Hausman test. Under the null hypothesis that random and fixed effects estimates are not statistically different, both estimators are consistent, but the fixed-effects model is inefficient. Under the alternative hypothesis that both estimates are statistically different, only the fixed-effects model gives consistent coefficients. We use the fixed-effects model when the null hypothesis is rejected at the 10 percent level and the randomeffects model otherwise.
16. Average years of schooling are available only at a five-year frequency, and life expectancy, the urban population share, and the Gini index are not available on a yearly frequency for most countries. Moreover, the inflation rate and banking sector development might be subject to short-term fluctuations related to the business cycle.
17. We rerun the regressions without the private savings rate or revolutions and coups but restricting the sample accordingly. In neither case does income per capita enter significantly.
18. This result matches the finding by Babbel (1981) that even the demand for inflation-indexed life insurance policies decreases during inflationary periods in Brazil. 1961-2000 1961-2000 1961-2000 1966-2000 1961-90 1961- 1961-2000 1961-2000 1961-2000 1961-2000 1976-2000 1981-2000 1971-95 1961- Banking sector development is positively correlated with life insurance penetration. The coefficient on the indicator of banking sector development is significantly positive in all specifications. As discussed, the positive coefficient does not imply a causal effect on life insurance penetration. Instead, it shows that countries that have well-developed banks also have higher life insurance consumption. In our cross-country analysis we try to control for reverse causation and simultaneity bias.
Variation in the share of young population or in life expectancy cannot explain the variation in life insurance penetration across countries, confirming the hypothesis of offsetting effects of the young dependency ratio (life expectancy) on gross premiums, a positive (negative) effect on mortality risk, and a negative (positive) effect on the savings and annuity components. 20 Neither average years of schooling nor secondary enrollment enter significantly at the 5 percent level in any of the regressions.
Turning to our additional explanatory variables, we find a positive relationship between the private savings rate and life insurance penetration. Urbanization (column 2 of table 4), the Gini index (column 3), social security (column 4), revolutions and coups (column 5), the human development index (column 11), and rule of law (column 12) cannot explain the cross-country variation in life insurance penetration. 21 In the baseline regression with the sample limited to developing economies, only inflation and banking sector development continue to enter significantly at the 1 percent level, whereas income per capita enters significantly and positively at the 10 percent level (column 14 of table 4). The old dependency ratio cannot explain the variation in life insurance penetration across developing economies. Table 5 presents results with the other indicators of life insurance consumption across countries as dependent variables. For each indicator it gives results for two baseline regressions, one for the full sample and one restricted to developing economies. Life insurance density increases with higher income per capita, a higher old dependency ratio, a lower inflation rate, and better developed banks (column 1 of table 5). Once we restrict the sample to developing 19. Following Browne and Kim (1993) , we also use the average of inflation in the current and previous year, because consumers' inflation expectations might be determined by previous inflation experience. The results do not change.
20. Because the young and old dependency ratios and life expectancy are highly correlated with one another, this result might be driven by multicollinearity. We therefore test the robustness of the results by including only one of the three variables at a time. The results do not change.
21. We also try two alternative indicators of institutional development, corruption and bureaucratic quality (like rule of law, these indicators come from the Political Risk Services (various years) International Country Risk Guide. Neither enters significantly in the regressions. economies, however, only banking sector development enters significantly. The income elasticity of life insurance density is higher than that of life insurance penetration, as expected (see the discussion in the section on measuring life insurance consumption).
Life insurance in private savings increases with a higher old dependency ratio, lower inflation, and better developed banks (column 3 of table 5). Interestingly, the share of savings in life insurance policies decreases with a higher savings rate. Considering this result jointly with the positive coefficient (0.359) on the savings rate in the regression of life insurance penetration (column 13 of table 4) suggests that although private agents invest some of their additional savings in life insurance policies, overall there is a shift in their portfolios away from life insurance policies toward other savings instruments. gdp per capita does not explain the share of savings in life insurance policies. In the sample of developing economies only banking sector development (positively) and the private savings rate (negatively) can explain the variation in the share of private savings in life insurance policies across developing economies.
Life insurance in force to gdp increases with higher income per capita, lower inflation, a lower old dependency ratio, and better developed banks. While the results for gdp per capita, inflation, and banking sector development confirm the results using life insurance penetration and life insurance density, the results for the old dependency ratio are surprising. The stronger weight of the mortality risk component in life insurance in force to gdp compared with that in the other three measures, and its exclusion of annuities, might explain the opposite sign. 22 Only the results for income per capita and inflation are confirmed in the sample restricted to developing economies. Table 6 presents results for a panel of annual observations. Using annual rather than five-year averages allows us to maximize the information we have and to test the sensitivity of our panel analysis to the frequency of the data. 23 As in the five-year panel, life insurance penetration increases with income per capita, the old dependency ratio, and banking sector development and decreases with inflation. Interestingly, we also find a negative relationship between the young dependency ratio and life insurance penetration, suggesting that countries with a larger share of young population have lower life insurance consumption. 24 As in the five-year panel, expected inflation has a negative relationship with life insurance penetration (column 3 of table 6), and the real interest rate, perma-22. This might also explain the negative sign on life expectancy. In regressions with only the old or the young dependency ratio or life expectancy, only the old dependency ratio and life expectancy enter negatively and significantly at the 5 percent level.
Annual Panel, 1961-2000
23. Because schooling data are available only at a five-year frequency, we repeat the values for the intermediate years from the initial year of the corresponding five-year period.
24. As in the five-year panel, we include the young and old dependency ratios and life expectancy separately, confirming our results. nent income, and the private savings rate enter positively (columns 2, 4, and 5).
Neither schooling nor life expectancy shows a robust relationship with life insurance penetration. Only income per capita, inflation, and banking sector development explain the variation in life insurance penetration across developing economies in the annual sample. Overall, the annual sample thus confirms the findings from the five-year panel regressions. Table 7 presents results from cross-country regressions in which we average data over the period 1980-2000 for all economies in our sample. Although crosscountry analysis does not allow us to control for omitted variables, as in the panel analysis, it does permit us to test the relationship between life insurance consumption across countries and several time-invariant variables and to use instrumental variables regressions to control for biases induced by simultaneity and reverse causation. These biases might arise especially for educational attainment and banking sector development.
Cross-Country Analysis, 1980-2000
Countries with higher levels of economic and financial development, a more educated population, lower inflation, and a shorter life expectancy have higher life insurance penetration. Moreover, the old dependency ratio enters negatively and significantly at the 10 percent level. 25 While the results for income per capita, inflation, and banking sector development confirm the results from our panel analysis, those for life expectancy, schooling, and the old dependency ratio differ from the previous results. Restricting the sample to developing economies confirms the results for life expectancy, inflation, schooling, and the old dependency ratio but not for income per capita and banking sector development. The young dependency ratio, the private savings rate, and revolutions and coups do not enter significantly in the regressions (columns 3 and 5 of table 7). A larger share of Muslim population reduces life insurance penetration, and a better institutional environment increases it (columns 4 and 6 of table 7).
Econometric, sampling, and frequency differences might explain the differences between the panel and cross-country results. The panel estimations allow us to control for country-specific effects, whereas the ordinary least squares regressions do not. 26 Moreover, economic and demographic factors might have different relationships with life insurance consumption across countries than within countries over time.
Our cross-country results show a positive relationship between schooling and banking sector development and life insurance consumption. But these results 25. As in the five-year panel, we control for multicollinearity by including only one of the following regressors at a time: the old dependency ratio, the young dependency ratio, and life expectancy. Although life expectancy continues to enter significantly and negatively, neither of the two dependency ratios enters significantly.
26. Most developing economies do not have life insurance data for the period before 1978, so the unbalanced panel regressions might be biased toward developed countries. We therefore rerun all regressions of the five-year panel with the sample limited to 1981-2000. The results do not change significantly.
do not allow any inferences about a causal relationship between education and banking, on the one hand, and the development of the life insurance sector on the other. We therefore run two instrumental variables regressions in which we extract the exogenous components of banking sector development and schooling to control for reverse causation and simultaneity bias in the empirical relationship between these variables and life insurance consumption. Specifically, we use dummy variables indicating the origin of a country's legal system and a variable-good crops-proxying for agricultural endowments conducive to a large middle class and institutional development. 27 Legal origin and agricultural endowments are both exogenous variables and are highly correlated with banking sector development and schooling, as confirmed by the first-stage regressions (the two variables explain 43 percent of the variation in banking sector development and schooling). We use the Hansen test of overidentifying restrictions to examine whether legal origin and agricultural endowments have any effect on life insurance penetration beyond their effect through banking sector development, schooling, or the other explanatory variables. In column 7 of table 7 we instrument only for banking sector development, and in column 8 for both banking sector development and schooling.
While banking sector development enters significantly and positively even after we instrument for it, schooling turns insignificant when we instrument for it. The test of overidentifying restrictions is not rejected in either case, confirming the adequacy of our instruments. 28 These results show that the relationship between banking sector development and life insurance consumption is not due to reverse causation and simultaneity bias, and the significant relationship between schooling and life insurance consumption is most likely spurious.
Overall, the cross-country results confirm the importance of income per capita, monetary stability, and banking sector development in predicting life insurance consumption across countries. They also provide evidence of the importance of religion and institutional development for life insurance consumption. Finally, the demographic variables show a different relationship with life insurance consumption in the cross-section than in the panel.
IV. Conclusion
In this article we analyze the determinants of life insurance consumption in a panel of 68 economies for 1961-2000, using four different indicators of life insurance consumption. Our main results are based on a panel of eight nonoverlapping fiveyear periods. We test for the sensitivity of the results with a panel of annual observations and a cross-country sample. Our panel estimations show that countries with higher income (both current and permanent), lower inflation, and better developed banks have higher life insurance consumption. A higher ratio of old to working-age population increases life insurance penetration and life insurance density, and it decreases life insurance in force to gdp, perhaps reflecting the different weights of mortality risk, savings, and annuity components in these measures. A higher private savings rate and a higher real interest rate are also associated with higher life insurance consumption. The young dependency ratio, life expectancy, and schooling have no strong association with life insurance consumption across countries.
The share of life insurance premiums in private savings is best predicted by the old dependency ratio, inflation, banking sector development, and the private savings rate but not by income per capita. The results suggest that the older the population and the lower the inflation rate, the more people will select life insurance over other forms of savings. But as private agents save more, the share of life insurance in their portfolios declines even though they invest some of their additional savings in life insurance policies. Restricting the sample to developing economies makes many of the results less significant, but macroeconomic stability and well-developed banks continue to predict higher life insurance consumption across developing economies.
The cross-country estimations confirm some of the panel results and contradict others. Most notably, we find a positive relationship between schooling and life insurance consumption, though it is not robust to controlling for biases induced by reverse causation and simultaneity. By contrast, the positive effect of banking sector development on life insurance consumption is robust to controlling for these biases by instrumenting with legal origin and agricultural endowments. This evidence suggests that banking sector development facilitates the development of life insurance and its contractual savings function. This finding does not contradict the positive effect of life insurance on capital market development found by other authors. While an efficient banking system might help develop the life insurance sector by offering payment services and raising confidence in financial institutions, life insurance and other forms of contractual savings might foster the development of capital markets through demand for long-term financial investments.
In summary, income per capita, inflation, and banking sector development are the most robust predictors of life insurance consumption across countries and over time. In addition, religious and institutional differences can explain some of the variation in life insurance consumption across countries. But there is no robust link from schooling and the demographic variables to life insurance consumption. Finally, although life insurance is a luxury good, there is no relationship between income distribution and life insurance consumption. Rising income per capita helps drive life insurance consumption, but income distribution does not appear to do so.
The results provide a thorough review of existing hypotheses about the demand for and supply of life insurance. They also have implications for policymakers. Both monetary stability and banking sector development have positive effects on economic development and growth independent of their positive effect on the development of the insurance sector. Moreover, they may be fundamental to the growth of savings and investment through life insurance, particularly in a developing economy.
Expected inflation rate
Average of the inflation rate in the current and following year.
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